Introduction ■ 


capable of use^i^the lab°^s 1 in Y thJ e f^ S ?S Y COUnter tha t is 
has been taken in all the desian +-^ • n the fleld * Utmost care 
liabity were not compromised. The CT-l^h^^ sensitivi ty and re¬ 
fer the critical user, as demonstr a S k • bee ? s P ecia Hy built 
gatS The^CT and * COUnt hold feature. ~ Y ' ninS dlgit display, three 

ingailows 2-4 hours of continuous^perat? USag ?’ beading zero blank- 
battery supply-. nuous operation using the internal 


Specifications: 
Frequency Range: 

Sensitivity: 


Resolution: 

Input Impedance: 
Input Protection: 

Time Base: 

. ' if!JmL ■ * 

k • v ’• 

T-. • 

Display: 



Power: 

Size, Weight: 



. 


lnn r . vJ-u mnz ranoe) 

J-°° to 60 m hz (60 mhz range) 

10 mhz to 1.0 ahy ^ ' 

J gnz, 1.3 ghz typical ( l g h 


less than 25 mv @ 50 mhz 
less than 15 mv § 500 Mhz 
less than ,60 ,mv @ 800 mh 
less than loo mv § 1 ghz 


(direct input) 
(typical 10 mv) 
z (typical 70 mv) 


range 


0.1 hz (10 mhz range) 
1.0 hz (60 mhz range) 
10.0 hz (1 ghz range) 


50 oLs,i ghz? fd (1 ° 3nd 60 -«> 


10 and 60 mhz range; 
50 vac to 60 mhz. 

1 ghz range; 5 vac 


150 vac to 10 mhz 




■3 n n ^ o r- anu OU JIU 

j. 90625 mhz 1 ghz range 
temperature compensated TCXO 
-L .0 ppm 20degree to 40 degree C 


9 d igit f 0.4" height 
automatic decimal placement 


8-15 V AC/DC at 250 MA MAX 
4 AA' Size NICAD batteries 


5"x5"xlV, 1 pound with batteries 
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POWER: 


GATE: 


your input signal to thf proper inpu^ jlck (10 eo' ® imply , connect 
and select the range and gate lime All i mhz ° r 1 ghz) 

the front panel in easy view of the useJ J S® 3 f r ®. mounted on 
panel controls are as follows: * A descri P tlon of the front 

OFT turns the counter off 

ON turns the counter on 

HOLD stops the clock signals to the 

^ rc ? its and holds the count 
that is displayed. 

— 1 s f c Position selects a one tenth 
second gate period. The gate period 

tlme lnterval over which input 
pulses are counted. The faster gate 
period allows a faster updated count 
t the expense of less resolution 
Sec - Position selects a one second 
gate period. This position is used 
when better resolution is required. 

— P sec Position selects a ten second 

pe f lod - This Position is used only 
innS ® xtreme accuracy is required and a 
stable signal is available. 

52. ™ ^LeVJon^' 3CtUal — 

5I^nSecie t d°?o i ? he US i?,^ e Sh an L U p^ i9nalS 

counter will then count up to 
10 mhz with 0.1 hz resolution .(10 sec gate) 
mhz position is used when the input ? 
signals are connected to the 10, 60 mhz 

iS P t^ ^ Ck C Tbe counter w iH then count 
up to 60 mhz with 1,0 hz resolution. 

(10 sec gate) 

Ighz position is used when the input 
signals are connected to the 1 ghz input 
? ac • T he oounter will then count up to 

rafo Z 4 .” lth 10 hz res °lution. (10 sec gate) 

e times on the 1 ghz range are 2.5 times 
longer than indicated. 

Indicates when the counter is actually 
- Trr ._. measuring_ input signals. The gate light 

gives a visual indication of gate time 

nlf^, C ? Un J er °Pf ra ti°n. it is extremely 
useful when using the longer gate times. 


RANGE: 


GATE LIGHT: 
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Theory of Operations : 


all instruments^measure frIguIIIy°by C IIlIli ltY ■° f & frequenc y counter, 
pect to a known frequency o? t?me base PUlses " lth res ‘ 

precisely controlled time interval selectable h 3se generates a 
one-tenth of a second. During this period Jhe c be ° ne . SeC ° nd °r 

and input pulses counted. Whin the ?iml peril? enabled 

of pulses counted is then ,period is up, the number 

pulses to be counted and -i-he^m ’ l° ni ? gate period allows more 
solution The limit,'™ 2 J ° pulses counted the better the re¬ 
ef digits in Jhe dismay and°t r heT? rni j;? reSOlution are the SSb er 
hz is the best resolution oracH^ff^ 16 gate period - Usually 1.0 
course it is not tll a y Se V%%**** tG read COUnt * 0f 

wait for a one second cou?t II .1? ?• frequency to a hertz or 

you can reduce the SlsSSv nnd!?.*?J e ° tln 2 3 shorter gate period, 

Play but at the 3 e “ dln9 dlS - 

^SHi^ut T Ie e nI^iIIIy V b H I SS? -'^n Kept separate to 
UHF signals are feed thru J1 Tru-o m i£ at i? g swltchin g losses. The 
to Ql, a wave shaping JrLsis^r sL^ / 1 "^/ 1 ^^" Stage ' then 
then sent to U2, divide by tin IC? ° m S the signal is 

impedIlcI HF Jhe U IigIa? U S flfd 6 !!?! ^ CaUSe ib must be of a very high 

tection diodes to the gate of 02- FET ' ThlV^I■ an f • CR4 lnput P ro ~ 
and Q3 bootstrap bipolar transistor fAn^ combi nation of the FET 

required. The signal is then sent to the ? hG high im P edance 

This IC is an fct ripinco ,, , , . .to the three stage line amp U4. 

«S?ion W W4)‘: ^f S thI P W ShS IISI =® cb i°n C Wl) b Ir t S?e VHF 

components. The counter ir whi , 10 Y u - , and Y2 ' . and their associated 
selected. The loSIIIr gellJatll 6Ver J imebase thab has been 

such as multiplex, strobe 9 aatl Ind l 11 i S •° Wn housekeeping functions 
side the counter IC senses tho go *! set aignals * a logic circuit in- 
also the inpSt to Din 14 J"" 6 ? readout signals (DO thru D7) and 

puts, the counter IC generates 9 ?hl f e ^- ec J input. By comparing these in¬ 
point is displAvAd Fho I 6 selected gate time. The decimal 

at the scanned lutputl DO thr^A? A i° giC circuit inside the IC looks 
selected by S2. P ° th 7 3nd coin P ares this with the signals 

accept an AC^r^C^input 3 bridqe rectifier circuit that will 

source while R28 and CRl? nr ^j 3 VRd provides a stable 5V power 
Cii used) . nicads 
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HOW TO USE YOUR COUNTER 


Using your counter is usually just as easy as connectina the'sicrral 
to the input jack and counting. However, in some instances,'such as 
noisy signals or low frequencies, care must be taken in applying the 
signal to the counter. The counter not only has a high input impe¬ 
dance but also high sensitivity. Noise accompanying the desired 
signal may fall with in the counter's sensitivity and frequency limits, 
and be counted. This signal plus noise input is amplified and count¬ 
ed within the instrument, and produces a jittery, unstable display. 

The solution to this problem is to attenuate the signal plus noise 
to the level where the noise is below the counter threshold. A scope 
X10 probe is ideal for this purpose, an easily constructed probe of 
this type is described later on. 

Another problem area is ringing at the counter input. Consider 
the coax cable from the signal to be measured to the input jack, it's 
a transmission line, just like your antenna coax on a transmitter. 

Being so, a standing wave phenomenom can occur if impedances are mis- 
-uched. If a signal from a low impedance source is presented to the 
ccax cable, and the cable is connected to the high impedance counter 
input, the signal will be mismatched. This mismatch will cause the 

.- ^qnal to reflect from the input and return, causing again, an unstable 
display. 

another consideration is that of ground loops. If your 
counter probe is grounded to the circuit to be measured, and the counter 
case also grounded (whether physically or induced) a ground current 
along the cable can exist. This ground current will produce a voltage 
which, if it is AC will be counted. 

Fortunately, most of these problems are easily solved by thoughtful 
selection of coupling the input signal. This involves determing 
just what sort of signal you are attempting to measure. 

For Low Frequency (less than 20 khz) Measurement: Low frequency 
measurements are usually upset by excessive noise riding on the input 
signal, ground loops or ringing. Even though you may feel the signal 
is very "clean", the counter can count up to VHF and noises or ring¬ 
ing will be counted. The use of a low pass filter will prevent any 
high frequency noise or ringing to be presented to the counter input. 
Preventing a ground loop is not quite as easy as using a different 
probe. Generally, providing a ground path other than the probe's 
ground will solve the problem. Two simple low pass probes are shown: 

LOW PASS PROBES: 



Gob 


Cof\ /. TO 
Cooo r€ ft. 
IkjPot 


■2. P0LE F/LTefi. 




cot\a to 

Coo«JT£ft 

itopor 


I PtoLF filter 


CoA£ /1AM Be 'RG-SS oft-Tte-nM ^-8-feeV ‘iw 
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For General Usage (20 khz to ^60 mhz) : The majority of signal measure¬ 
ments are usually within this range. Ringing and noise are the chief 
culprits in measurement. The only way to counteract these undesirables 
is to damp the ringing and/or attenuate the noise (with the signal too, 
unfortunately). A simple X10 oscilloscope probe works well to attenuate 
noise as well as providing a less loading probe. If the noise is at a 
10 mv level and signal at 1 volt, the X10 probe will reduce the noise 
to 1 mv and the signal to 100 mv, thus noise is out of the counter's 
sensitivity range, while the desired isn't. The X10 probe or high 
impedance probe will also generally damp out ringing. Another benefit 
of the high impedance probe is that it doesn't load the circuit being 
measured by the input cable's capacitance. This is especially important 
when measuring oscillators or amplifiers. A simple high impedance 
probe is shown below: 


HIGH IMPEDANCE PROBE: 


T/P <- 


22 pf 
~1~ 


—'AAA- 

i.sne<3 




CoQx TO 
CourJrg# 
//oPot 


-a Sdb 

f/a-tocss * ~3db <2 3Cn/1i 
LoaHiUg it JSpf 


For Direct Transmitter Measurement: Measuring a transmitter requires 
coupling enough transmitter energy into the counter for a stable 
count and not so much as to exceed che counter's safe input. Generallv, 
for VHF work, a small 18" whip antenna will pick up a transmitter from 
5 to 10 feet away. Direct connection to the transmitter can be made 
via a coupling box or pick up loop. The pick up loop is simply a 
few turns of wire wrapped around the transmitter's antenna coax and fed 
to the counter. The coupling box requires breaking into the transmitter's 
antenna coax. Schematic is shown below: 

COUPLING BOX SNIFFER LOOP 



MOOPT 3 Goto &>MA>£CTaes 
/*• A shall hgtac »/o/-8ox — 

TH/S, /HSoPes SHl£Lt>lO<S 

R>P Z-SGTiHi C~ /Opf /?■= s/n. 
SD-VSCmHI C * 2 pf 


CoAX ro 
Coop reP 

/UPOT 





Cote IS /}£oor 3 TuP/OS OF 
P2Z U/Pe on <4 " A/Atf€T£/l 
&HCLOSG wfie Ap£> CA&IG A > 
SrtP/PK ToB/H<s> PbP a UE*r t 
piP/SPei) LOOK. 
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FREQUENCY COUNTER ASSKSfinPTpk 


pl" 1 ^ if 0 Y AC power adapter, AC-1 
np c 25 k N 1C ^ battery pack and adapter 
DC Probe, direct input 

?owV mpe ^ an ^ e Probe ' low circuit loading 
Hi'rrh d SS Probe ' for audio measurement 

CollaDsibl^ r °h^ , reduces low fr cq. pickun 
collapsible whip antenna (20 inches) 


CR3/79 





















information 

Y ELECTRONICS warranty applies to original purchasers only 

ai | I,*_ PPRTS 

UF NINETY <90)‘ fi DA?s fiR FRoS R DATE EE nF TO BE DEFECT FR EE FOR A PERIOD 

SScFST'E c r ha c r e ge ved 'SStSTSS S 

SUITABLE CONDITION FOR TESTING)'. DO^OT^TuIn^NTI R^KI <W 

I 0 " AsSEMBL^n^ RE ™ R ' KITS MUST; 

2- NOT BE MODIFIED I N ^NY^o™.^ S ° LDER ° R FLUX ‘ 

BE RETURNED IN FULLY qqoc-mo, r-r\ 

BE accompanied by paymfS S form N0T _ p «RTIAL. 

WILL BE DELAYED WAITING FOP PRnpFfi E cfl REPfllR FEE ' REPftIR 
• J * HAVE A DESCRIPTION of pp YMENT RECEIPT. 

DO NOT SENrSE R pA S RATE N LET?ER PR ° 0F ^ PU ™^" LEGIBLE RETU ™ 

SEPARATE LETTER.ENCLOSE ALL CORRESPONDENCE WITH UNIT. 
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REPAIR CHARGES 


PRODUCT 

FREQUENCY COUNTERS 

POWER AMPS 

KITS 


AMOUNT 

*25.00 (BASIC) 

*20.00 (BASIC) 

*18.OO/HOUR (INCLUDE 
(*18.00 INITIAL) 
(AMOUNT) 

pT . - ■■ ™ 

S «" i-Tscsn?:“'-™;ss 

personnel. ' Repaired by unauthorized 

return SHIPPING and INSURANCE REMITTANCE of 

time INVOLVED for WARRANTY rfdoto E ° F ** 4 *°° IS REQUIRED. 

P ^ P S^Jc!SS. 0NE T0 TW0 WEEKS « fter fuSSy^JS. P i R n°c D l U u C d T e 

"^^ e E ^^% T c R h°^ e “-' 0 ^ t 1 u S c E t r - E REFUSE REPflIR "" 

YOU ARE GIVEN TEN (lO) hqvq 

SATISFIED YOU may RETURN™ ° EXOMINE OUR PRODUCTS. IF NOT 

RETURNED IN ORIGINAL CONDITr n ^ flCT ° RY F0R REFUND. PRODUCT MUST BE 
PARTS ANB INSTRUCTIONS. 0 ™^™ ^ ^ 

do°not Nause ^needless Delays * ^ RRNCE 13 ^commended. 

Lfl YS. READ ALL INFORMATION CAREFULLY. 


RAMSEY ELECTRONICS,INC., 

( 716 ) 


2575 BAIRD 
586-3950 


R D•,PENFIELD NY 


14526.i 





